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DETAILED ACTION 
Drawings 

1 . Figures 1 A and IB should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 
37 CFR 1 . 121(d) are required in reply to the Office action to avoid abandonment of the 
application. The replacement sheet(s) should be labeled "Replacement Sheet" in the page header 
(as per 37 CFR 1.84(c )) so as not to obstruct any portion of the drawing figures. If the changes 
are not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held in 
abeyance. 

Specification 

2. The disclosure is objected to because of the following informalities: On page 1, line 13- 
14 of the specification, "comprises" should be "comprise" and the phrase "that have an" should 
be changed to "that has an". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claim 6 is rejected under 35 U.S.C. 102(b) as being anticipated by U.S. Patent No. 
3,804,710 (herein after "Bresnick"). Bresnick teaches a fuel rod for a nuclear reactor that is 
cooled by water, comprising a cylindrical tubular cladding 1 ; a column of nuclear fuel pellets 2 
that are stacked one on top of another inside the tubular cladding 1 in the axial direction of the 
cladding; a first end plug 6 for tight closure of a first axial end of the cladding of the rod 1 
arranged at a lower portion of the fuel rod when the rod is in an operating position inside the 
nuclear reactor, the cladding of the rod having an axis vertical (figure 1); and a second plug 7 for 
a tight closure of the second axial end of the cladding, the column of fuel pellets 2 resting on an 
inner portion of the first plug 6, referred to as a lower plug, via a first lower end, and being 
retained inside the tubular cladding 1 by a compression spring 5 that is interposed between a 
second upper axial end 4 of the column of fuel pellets 2 and an end of an inner portion of the 
second plug 7, referred to as the upper plug, wherein the inner portion of the lower plug 6 
engaged inside the tubular cladding 1 successively comprises, in the axial direction and in a 
direction from the first towards the second end of the cladding, a first cylindrical portion 13 that 
has a diameter that is substantially equal to the inner diameter of the tubular cladding, a second 
cylindrical portion 16 that has a diameter that is smaller than the inner diameter of the tubular 
cladding and a third cylindrical portion 14 that has a diameter that is smaller than the inner 
diameter of the tubular cladding and that is greater than the diameter of the second cylindrical 
portion 16 so that there remains, between a lateral outer surface of the third cylindrical portion 
14 and an inner surface of the tubular cladding 1, a radial clearance for passage of gas and a 
substantially planar end surface 15 on which the first end of the column of fuel pellets 2 rests, so 
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that an annular space for expansion of gas is formed between the outer surface of the second 
portion 16 of the inner portion of the lower plug 6 and the inner surface of the cladding 1 (figure 
1 and 2, column 2, lines 16-60). 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 3,804,710 ("Bresnick"), as applied to Claim 6, in view of U.S Patent No. 4,046,631 
(herein after "Clapham"). Regarding Claim 7, Bresnick teaches the fuel rod wherein the third 
cylindrical portion 14 of the inner portion of the lower plug 6 of the fuel rod has a diameter such 
that there remains, between the outer lateral surface of the third cylindrical portion 14 and the 
inner surface of the tubular cladding 1 , a radial clearance for assembly and passage of gas (figure 
1). Bresnick fails to teach that the radial clearance is between one and two tenths of a millimeter, 
but Clapham teaches that the radial clearance between a third cylindrical portion 7 and the 
tubular cladding 1 is 1.8 mm (figure 1, column 3, lines 9-10). Although neither Bresnick nor 
Clapham disclose the specific values for the radial clearance claimed in Claim 7, one of ordinary 
skill in the art is expected to routinely experiment with the parameters, especially when the 
specifics are not disclosed, so as to ascertain the optimum or workable ranges for a particular 



Application/Control Number: 1 0/5 83 ,626 Page 5 

Art Unit: 4174 

use. Accordingly, it would have been obvious through routine experimentation and 
optimization, for one of ordinary skill in the art to find that one to two tenths of a millimeter is an 
appropriate/sufficient radial clearance between the tubular cladding and third cylindrical portion; 
and hence, design the plug/fuel rod as such. 

7. Regarding Claim 8, Bresnick teaches the basic inventive features, but fails to teach that 
the second cylindrical portion of the inner portion of the lower plug has a diameter of between 
40% and 60% of the inner diameter of the tubular cladding and a length in the axial direction of 
between 8 and 10 times the inner diameter of the tubular cladding. Clapham teaches that the 
second cylindrical portion 6 of the inner portion of the lower plug 4 had a diameter of about 18% 
of the inner diameter of the tubular cladding (column 3, lines 10-11). Although neither Bresnick 
nor Clapham disclose the specific percentage that the diameter of the second cylindrical portion 
6 is of the diameter of the tubular cladding 1, claimed in Claim 8, one of ordinary skill in the art 
is expected to routinely experiment with the parameters, especially when the specifics are not 
disclosed, so as to ascertain the optimum or workable ranges for a particular use. Accordingly, it 
would have been obvious through routine experimentation and optimization, for one of ordinary 
skill in the art, to find that designing the second cylindrical portion diameter between 40% and 
60% of the diameter of the tubular cladding 1 is sufficient / appropriate. In addition, applicant 
discloses in the specification (page 13, line 25-33) that the intermediate portion (second 
cylindrical portion) may have any length in the axial direction which allows the end of the 
tubular cladding to be closed in a tight manner relative to the fist cylindrical portion and the fuel 
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pellet column; thus, the limitation that the length of the second cylindrical portion is 8 to 10 
times the diameter of the tubular cladding is a matter of design and not critical to the invention. 

8. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 
3,804,710 ("Bresnick"), as applied to Claim 6, in view of U.S. Patent No. 4,120,752 (herein after 
"Ocken"). Bresnick teaches the basic inventive features, but fails to teach that at least a portion 
of the fuel pellets of the column of fuel pellets comprises one of plutonium oxide and a mixed 
oxide of uranium and plutonium. Ocken teaches mixed oxide fuel pellets 10 of uranium and 
plutonium (figure 2; column 2, lines 63-66). The motivation for using mixed oxide (uranium and 
plutonium) as fuel in the fuel rod of a reactor is to provide the necessary heat energy for a 
coolant flowing past the fuel rod, yet the maintaining the structural integrity of said fuel rod 
(column 2, lines 28-34). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of the invention to use mixed oxide (plutonium/uranium) fuel pellets as the fuel 
source in a nuclear reactor. 

9. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 
3,804,710 ("Bresnick"), as applied to Claim 6, in view of U.S. Patent No. 4,1 1 1,748 (herein after 
"Hayashi et al"). Bresnick teaches the basic inventive features, but fails to teach that there is at 
least one cross-member in at least one zone of the second cylindrical portion, extending in an 
axial direction, the at least one cross-member constituted by a diametrically widened cylindrical 
portion of the second cylindrical portion that has an outer diameter that is substantially equal to 
the inner diameter of the tubular cladding that is reduced by an assembly clearance. Hayashi et 
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al. teaches a lower end plug 5 / supporting structure 3e combination of a nuclear fuel rod that has 
a cross-member 6e in the zone of the second cylindrical portion 13, extending in the axial 
direction, the cross-member 6e constituted by a diametrically widened cylindrical portion of the 
second cylindrical portion 13 that has an outer diameter that is substantially equal to the inner 
diameter of the tubular cladding 2 that is reduced by an assembly clearance (figure 1 and 7b). A 
motivation for designing the end plug as described above is to allow the production of a series of 
successive breaks to thereby allow retention of relatively uniform distribution of stress in the 
cladding tube or at the plugged end junctures (column 2, line 64 - column 3, line 3). Thus, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to design 
the end plug to have at least one cross-member in at least one zone of the second cylindrical 
portion, extending in an axial direction and having an outer diameter that is substantially equal to 
the inner diameter of the tubular cladding that is reduced by an assembly clearance. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Erin M. Boyd whose telephone number is (571) 270-5378. The 
examiner can normally be reached on Monday - Friday 8:00-5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kimberly D. Nguyen can be reached on (571) 272-2402. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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